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Figure 2 
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MissiorvAdaptable Chemical Spectrometer (MACS) 

THz Spectrometer Module Subsystem 
Gas Processing System 
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Figure 5 



Amplifier Based 330 GHz Source 
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Microwave calibration at 10 GHz 
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Sample supporting technology starting 
points... 




and Emitters 
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Figure 8 
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How the MACS System Works 

Start the process with ingestion of 
sample (green segment) and enter 
the fractionation loop (blue) for N 
processing stages; then wrap up the 
sample process by entering the red 
segment. 
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Figure 9 
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Figure 10 



Repeat as Required by Dynamic Signal Integration Protocol 
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Genera/ Shape of V 



Given a convolution peak at frequency f,,. the line is judged unusable 
for ampfitude measurement if for any nearby peaks, ^ < | f fc - f, |. 
where *f(AA dB) and f, is the frequency of one such nearby Sne. 
i\A dB ts the line's relative amplitude. In the example AA » 40dB. An 
unusable line is set to negative amplitude and the processes 
continues. 
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Convolution Spectrum c(f) [blue]: 

c<0-J|u<f+*rs(0Jdt 
♦t, 

where u(0 is a unit first derivative; s(0 is 
the I - derivative spectrum |i«vt| and the 
Sm« t , b -3 line half-widths 
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Given a missing peak at frequency f k> nearby peaks are examined to determine if 
one may be found that lies within the distortion radius 4'. If so. allowance is made for 
the absence of the library species line when the final assessment stage is entered. 
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Figure 11 



MACS Spectral Analysis ROC Examples 




Probability of False Alarm 



